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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[ 0001 ] 

[Field of the lnvention]This invention relates to the rotation transmission device which transmits rotation of two 
or more sets of hydraulic motors to a revolving superstructure via gearing. 

[ 0002 ] 

[Description of the Prior Art]Making it circle in the one revolving superstructure a with the weight of a large- 
sized swiveling table as shown in the former, for example, drawing 1 , etc. via the gearing c of a slowdown by 
two or more set [ of hydraulic motors ] b and b is performed. If this revolving superstructure moves carelessly 
like the boom of construction machinery or a materials handling machine, when circling in the thing 
accompanied by danger and not circling with a hydraulic motor, it is fixed to immobilization by the mechanical 
brake d for safety. In machinery with such a revolving superstructure, when a motor carries out a pump action, 
a motor is made to act on a pump, power is absorbed, and a closed hydraulic circuit is used for a hydraulic 
circuit so that right reverse revolution can be performed smoothly. The gear e which constitutes the gearing c 
is attached to the output shaft of a hydraulic motor, This gear e was formed in the revolving superstructure, or 
meshes with the annular internal gear f fixed to the circumference of a revolving superstructure like a graphic 
display, transmits rotation of a hydraulic motor, in a revolving superstructure with weight, sets the gear ratio of 
gearing as a moderating ratio, and carries out slowdown revolution of the revolving superstructure. 

[0003] 

[Problem(s) to be Solved by the lnvention]When a mechanical brake brakes and this revolving superstructure 
is in a halt condition, As shown in drawing 2, the crevice g, i.e. , mechanical backlash, is produced among the 
gears e and f with which the gearing c gears mutually, and when rotating hydraulic-motor b and starting the 
revolving superstructure a, after this crevice is closed, an impetus is transmitted to a revolving superstructure. 
Therefore, even if it controls and starts a hydraulic motor, there is a response delay for the backlash of this 
mechanical system, and a shock occurs in revolving superstructures, such as a boom, and the system of 
those. 

[0004]An object of this invention is to provide a device suitable for starting the revolving superstructure which 
circles via gearing by two or more sets of hydraulic motors by shocking loess. 

[0005] 

[Means for Solving the Problem]ln this invention, two or more sets of hydraulic motors are connected with one 
revolving superstructure via gearing, In a rotation transmission device with which each hydraulic motor circles 
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in this revolving superstructure jointly, Car catcher stages, such as a mechanical brake which brakes this 
revolving superstructure to revolution impossible, are provided, It connects in parallel with a closed hydraulic 
circuit in which a reversible regurgitation type variable capacity hydraulic pump with which discharge quantity 
and a discharge direction are changed by an electrical signal in each hydraulic motor was formed, To an inflow 
side circuit of a hydraulic motor of 1 in case this revolving superstructure circles to one way, and an outflow 
side circuit of other hydraulic motors. A pilot check valve which prevents a flow from each hydraulic motor to 
this hydraulic pump is provided, The above-mentioned purpose was attained by connecting a discharge circuit 
of a backing vacuum pump to an inflow side circuit and an outflow side circuit between each hydraulic motor 
and each pilot check valve via a precompression circuit provided with an opening and closing valve, a reducing 
valve, and a check valve. Control this reducing valve to a pressure lower than a pressure which starts this 
revolving superstructure, and discharged fluid from this backing vacuum pump further, The above-mentioned 
purpose is more appropriately attained by forming a pressure controller which controls the circuit pressure by 
two steps of height in a discharge circuit of this backing vacuum pump, connecting this pilot check valve to this 
discharge circuit via an opening and closing valve, and opening this pilot check valve by this circuit pressure of 
high pressure setting. 

[0006] 

[Embodiment of the lnvention]When an embodiment of the invention is described based on a drawing, in 
drawing 3, the numerals 1 show a revolving superstructure with the weight which circles right and left centering 
on the fixed pivot 2, and a turning operation member like the boom of a materials handling machine is carried 
in this revolving superstructure 1. The car catcher stage 3 of the mechanical brake which operates by an oil 
hydraulic cylinder etc. acts on this fixed pivot 2, and the revolving superstructure 2 is maintained by the halt 
condition. Carry out mounting and fixing of two sets of the hydraulic motors 4 and 5 which carry out the turning 
drive of this jointly, the 1st and the 2nd, to this revolving superstructure 1 , and each hydraulic motor and the 
revolving superstructure 1 , It is connected by the slowed down type gearing 1 1 which comprised the gears 8 
and 9 attached to the output shafts 6 and 7 of each hydraulic motor, and the annular internal gear 10 formed 
by fixing to the circumference of this revolving superstructure 1 with which these gears mesh, rotation of each 
hydraulic motor slows down, and it was made to be transmitted to the revolving superstructure 1. 

[0007]lt is connected in parallel with the drive circuit which consists of the closed hydraulic circuit 16 which has 
the reversible variable capacity hydraulic pump 13 with each publicly known hydraulic motors 4 and 5, a 
reversible regurgitation type swash plate pump publicly known as shown in drawing 4 which are driven by the 
motor 12, etc., When this pump 13 carried out the regurgitation in the direction of A of the closed hydraulic 
circuit 16, each hydraulic motors 4 and 5 carried out the RRC, and when carrying out the regurgitation in the 
direction of B, it was made to carry out a RLC. And since the internal gear 10 of the gearing 1 1 is being fixed 
when a hydraulic motor carries out a RRC, the revolving superstructure 1 rotates anticlockwise centering on 
the fixed pivot 2 with each hydraulic motor, and the revolving superstructure 1 rotates clockwise at the time of 
the RLC of a motor. This hydraulic pump 13 is provided with the publicly known control device which controls a 
discharge direction and discharge quantity by adjusting the tilt angle of a cam plate, and the control device is 
directed by the electrical signal from the amplifier 17, and operates. Although a brake valve, a replenishing 
circuit, etc. were provided in the closed hydraulic circuit 16, only apparatus required for explanation of this 
invention was indicated. 

[0008]The numerals 18 and 18 are pilot check valves, and it is provided in the inflow side circuit 16a to one 
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hydraulic motor 4 in case this revolving superstructure 1 circles to one way, for example, the right, and the 
outflow side circuit 16b from the hydraulic motor 5 of another side, respectively, It enabled it to prevent the flow 
from each hydraulic motors 4 and 5 to this hydraulic pump 13. Between each pilot check valve 18, this inflow 
side circuit 16a, and the outflow side circuit 16b, The discharge circuit 23 of the backing vacuum pump 15 
driven by the motor 14 via the precompression circuit 22 provided with the opening and closing valve 19, the 
reducing valve 20, and the check valve 21 was connected, and the pilot pressure for valve opening of this pilot 
check valve 18 was drawn via the opening and closing valve 24 from this discharge circuit 23. 25 is a pressure 
controller which controls the pressure of the discharge circuit 23 by opening and closing of the opening and 
closing valve 26 by two steps of height. This reducing valve 20 controls the pressure of the discharge circuit 23 
to the pressure below a pressure required for starting of this revolving superstructure 1 . 

[0009]When carrying out revolution starting of this revolving superstructure 1 with the hydraulic motors 4 and 5, 
there are a response delay which a crevice exists between the gears 8 and 9 and the internal gear 10 which 
rotate with the hydraulic motors 4 and 5, therefore was described above, and inconvenience which produces a 
shock, but. In the thing of this invention, on the occasion of the starting, it operates as following, and the 
inconvenience can be canceled. When you rotate this revolving superstructure 1 clockwise, while the car 
catcher stage 3 is braking the fixed pivot 2, the opening and closing valve 26 is operated to ON, and let the 
pressure of this discharge circuit 23 be high pressure setting. The fluid in which pressure control of the 
discharge circuit 23 was carried out by this is controlled by the pressure of the grade which does not make it 
circle in the revolving superstructure 1 with the reducing valve 20 of the precompression circuit 22, and flows 
into the inflow side circuit 16a of the hydraulic motor 4, and the outflow side circuit 16b of the hydraulic motor 
5. Since these inflow side circuit 16a and the outflow side circuit 16b are closed in the direction of the hydraulic 
pump 13 by the pilot check valve 18, The gears 8 and 9 of each hydraulic motors 4 and 5 rotate the revolving 
superstructure 1 in the direction which makes it circle to an opposite direction mutually, and the internal gear 
10 is inserted with the gears 8 and 9 by this rotation. If the instructions which cancel the car catcher stage 3, 
continue in this stage, and carry out the regurgitation to this pump 13 for example, in the direction of B from the 
amplifier 17 are given and the pipelines 16b and 16c turn ON the after [ pressure up ] opening and closing 
valves 19, 19, and 24, If each precompression circuit 22 is closed and each pilot check valve 18 opens by the 
pressure from the discharge circuit 23, each gears 8 and 9 will rotate in the clockwise rotation direction, and 
the revolving superstructure 1 will circle in the clockwise rotation direction of a revolving superstructure by this, 
but. Each gears 8 and 9 start rotation from the state which sandwiched the internal gear 10 from turning 
direction order, Since the gear 9 of the hydraulic motor 5 of one of these contacts the internal gear 1 0 and 
does not have the mechanical backlash of a hand of cut, it accelerates this [ hydraulic-motor 5 / itself ] and the 
revolving superstructure 1 with the increase in the discharge quantity of the pump 13, and it can start shocking 
loess. Although the crevice has arisen between the internal gears 10 ahead of [ of the gear 8 of another 
hydraulic motor 4 ] rotation, This crevice is canceled when rotation of the gear 8 increases temporarily 
promptly after starting of the revolving superstructure 1, at the time of this dissolution, since the revolving 
superstructure 1 is started, there is no shock, rotation of this hydraulic motor 4 is added and the accelerating 
torque of the revolving superstructure 1 increases after that dissolution. When carrying out anticlockwise 
rotation starting of the revolving superstructure 1, it is carried out by the same operation as the above except 
making it breathe out in the direction of A from the hydraulic pump 13. 

[0010]Also in the time of the state where this revolving superstructure 1 is in an inclining state, and produces 
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revolution in prudence at the time of brake release, since the internal gear 10 is inserted with the gears 8 and 9 
of each hydraulic motors 4 and 5, counter power occurs without a response delay and can prevent the shock 
accompanying starting. 

[001 1]What this hydraulic motor may be three or more sets, connected each hydraulic motor in parallel with the 
closed hydraulic circuit 16 in this case, and formed each hydraulic motor for the pilot check valve 18 in that 
inflow side circuit, It divides into two groups of what formed the pilot check valve 18 in the outflow side circuit, If 
it connects with the backing vacuum pump 15 at the inflow side circuit and outflow side circuit between each 
hydraulic motor and each pilot check valve via the precompression circuit 22 provided with the opening and 
closing valve 19, the reducing valve 20, and the check valve 21 , the revolving superstructure 1 can be started 
by shocking loess. The form of the gearing 1 1 should just be a form in which two or more gears rotated with 
two or more hydraulic motors mesh and carry out rotation transmission with one gear connected with the 
revolving superstructure 1. In the opening and closing valve 26 of the pressure controller 25, the revolving 
superstructure 1 changes to low-pressure setting out during a braking stop by the car catcher stage 3, the 
discharged fluid of the backing vacuum pump 15 is emitted to a tank with low pressure, and the energy 
consumption of the motor 14 was reduced. 

[0012] 

[Effect of the lnvention]When based on this invention as mentioned above, two or more sets of the hydraulic 
motors which circle in a revolving superstructure are connected in parallel with a closed hydraulic circuit, Since 
the pilot check valve was provided in the inflow side circuit of the hydraulic motor of 1, and the outflow side 
circuit of other hydraulic motors and it connected with the backing vacuum pump via the precompression circuit 
provided with the opening and closing valve, the reducing valve, and the check valve between each hydraulic 
motor of these circuits, and this pilot check valve, In advance of revolution starting of this revolving 
superstructure, each hydraulic motor is reversed mutually, and the crevice before and behind the tooth point of 
gearing is canceled, Can prevent the shock of the revolving superstructure in the case of starting of which the 
braking is canceled, and since the starting torque which contributes to revolution of a revolving superstructure 
increases gradually, a smooth accelerating feeling is obtained, Since gearing has got into gear that there is no 
crevice in order, counter power occurs without a response delay also to running by itself of a revolving 
superstructure, and there is an effect of being able to prevent running by oneself. 



[Translation done.] 
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